Antipsychotic substances and dopamine in the rat brain; behavioral studies reveal distinct dopamine receptor systems.
Graded doses of apomorphine were injected into terminal areas of the nigrostriatal, mesolimbic and mesocortical dopamine (DA) systems of the rat brain. Injection of high doses of apomorphine into the nucleus caudatus elicited stereotyped sniffing, but did not affect the motility of the rat. Low and high doses of apomorphine injected into the nucleus accumbens decreased and increased motility, respectively, without changing sniffing behavior. Injection of both low and high doses of apomorphine into the pyriform cortex increased sniffing behavior, but did not affect motility. All these apomorphine-induced behavioral responses were antagonized by local pretreatment with the typical neuroleptic, haloperidol, and the atypical neuroleptic, sulpiride, albeit with different potencies as revealed from the calculated ED50 values (ranging from 0.18-20,462 fmol). Local pretreatment with the antipsychotic peptide, des-enkephalin-gamma-endorphin (DE gamma E), antagonized the behavioral changes induced by injecting low and high doses of apomorphine into the pyriform cortex and low doses into the nucleus accumbens (ED50: 0.22-20.6 fmol), but did not affect the behavioral effects elicited by injecting high doses of apomorphine into the nucleus caudatus or the nucleus accumbens. It is proposed that two distinct types of DA receptor systems are present in the rat brain. These are characterized by the slope of the dose-response curve for the substances to antagonize the apomorphine-induced behavioral effects and by the effectiveness of DE gamma E in this respect. The antipsychotic effects of these compounds may be mediated by DA systems in the nucleus accumbens or in the pyriform cortex; this last system is especially sensitive to the three antipsychotic substances and is equally affected by them (ED50 value for the antagonism of the apomorphine-induced effects: 0.18-0.71 fmol).